This paper is devoted to existence, uniqueness and asymptotic behavior, as time tends to infinity, of the solutions of an integro-partial differential equation arising from the theory of heat conduction with memory, in presence of a temperature-dependent heat supply. A linearized heat flux law involving positive instantaneous conductivity is matched with the energy balance, to generate an autonomous semilinear system subject to initial history and Dirichlet boundary conditions. Existence and uniqueness of solution is provided. Moreover, under proper assumptions on the heat flux memory kernel, the existence of absorbing sets in suitable function spaces is achieved.
Introduction and setting of the problem
In this paper we investigate the asymptotic behavior of the solutions of a semilinear problem describing the heat flow in a rigid, isotropic, homogeneous heat conductor with linear memory. The nonlinear source term has to comply some dissipativeness condition, even if it can exhibit antidissipative behaviors for low temperatures. Such a nonlinear heat supply might describe, for instance, temperature-dependent radiative phenomena (see, e.g., [18] ). In addition, a non-Fourier constitutive law for the heat flux is considered here. The resulting linearized model is derived in the framework of the well-established theory of heat flow with memory due to Coleman & Gurtin [5] .
Let Ω ⊂ IR N be a fixed bounded domain with Lipschitz boundary occupied by a rigid heat conductor. If we consider only small variations of the absolute temperature and temperature gradient from equilibrium reference values, we may suppose that the internal energy e : Ω × IR → IR and the heat flux vector q(x, t) : Ω × IR → IR N are described by the following constitutive equations:
where θ : Ω × IR → IR is the temperature variation field relative to the equilibrium reference value, k : IR + → IR is the heat flux memory kernel, whose properties will be specified later, and the constants e 0 , c 0 and k 0 denote the internal energy at equilibrium, the specific heat and the instantaneous conductivity, respectively.
We consider the energy balance equation
and we assume that a nonlinear temperature dependent heat source r is involved, namely,
r(x, t) = h(x, t) − g(θ).
At first glance, one may be tempted to redefine the source term to include the contribution of temperature values taken in the past. In this framework, subject to Dirichlet boundary conditions, the problem reads as follows:
where the causal function f contains the temperature independent heat supply h and the term due to the past history of θ from −∞ to 0 − , more precisely, f (x, t) = h(x, t) + 
